Exploiting structure to decrease the cost of uncertainty
quantification

PDF of 20D uniform variables projected —
onto 2D subspace

Scientific Achievement 35

Developed a method for building approximations 30
of models parameterized by dependent variables. .

Significance and Impact 20

Variable dependence significantly degrades the 15
performance of existing methods. Our method
increases scalability of forward and inverse UQ
by sampling in regions of high-probability whilst 0 1 2 3 4
maintaining stability. 1001—  Error in the PCE approximation on a 2D subspace

of a 20D chemical—-reaction model

Research Details

* Numerically generate multivariate polynomials
which are orthogonal to the joint PDF of the
random variables

« Exploit orthogonality to construct sampling sets
for interpolation that maximizes the determinant
of the interpolation matrix. # samples

10} 102
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